Past research has shown that odor perception can be affected by how we label odors. The aim of this study was to expand on previous work by investigating the impact of labels on edibility, pleasantness, and intensity ratings as well as on reaction times when detecting labeled odors. We tested 50 subjects. Five odorants were administered, each with a positive and a negative label. Participants had to detect odors as fast as possible and then rate their edibility, pleasantness, and intensity. Because of a lack of fit, only 4 of the initial 5 odorants were analyzed. All odorants presented with positive labels were rated as being more edible than when they were presented with negative labels. Specifically, the effect was also seen for the 2 nonfood odorants suggesting an unbiased effect. All odorants presented with positive labels were rated as being more pleasant than when they were presented with negative labels. Labels also modulated intensity ratings and reaction times for some odors. In summary, odor labels affect pleasantness ratings and edibility perception. Although labels appear to also influence intensity ratings and reaction times, this seems to be a more complex relationship that could be modulated by additional factors such as odor valence, label fit, and possibly the edibility attributed to an odor or a label.
Introduction
Odors with different valences impact our mood and wellbeing in different ways. Pleasant odors have a positive effect on well-being, as they elevate mood, lower anxiety, and increase calmness Moss et al. 2003 Moss et al. , 2008 Schifferstein et al. 2011) , as well as improve performance on anagram, vigilance, and verbal tasks such as rearranging letters to make words, visual sustained attention, and word construction tasks (Warm et al. 1991; Baron and Bronfen 1994; Baron and Thomley 1994) . On the other hand, unpleasant odors decrease mood and increase anxiety Villemure et al. 2003) . Furthermore, the mere suggestion of a pleasant ambient odor, when in fact none was present, led to reports of better mood compared with when an unpleasant odor was suggested (Knasko et al. 1990 ). Odor perception itself can be altered by the label the odor is presented with (Herz and von Clef 2001; Djordjevic et al. 2008; Bensafi et al. 2012) , especially when odors are ambiguous (Herz and von Clef 2001; Bensafi et al. 2007 ). An ambiguous odor in this context is an odor that can be interpreted differently depending on the context (or the label it is assigned to). Assigning a positive versus a negative label to an odor increases perceived pleasantness (Ayabe-Kanamura et al. 1997; de Araujo et al. 2005; Bensafi et al. 2007; Djordjevic et al. 2008) as well as arousal (Djordjevic et al. 2008 ) and lowers perceived intensity (Djordjevic et al. 2008) . These findings appear to be true mainly if the labels are congruent with the corresponding odors (Herz and von Clef 2001) . Although pleasantness and edibility are positively correlated (Ayabe-Kanamura et al. 1998) , the impact of labels on edibility of ambiguous odors has not yet been studied. Therefore, its study will clarify whether an odor's edibility evaluation is also manipulated by a top-down process as is the case with pleasantness evaluation. Thus, the current study examined whether perceived edibility of odors can be modulated by the associated labels. We hypothesized that positive labels increase the edibility ratings compared with negative labels. Further, we expected to replicate previous findings by showing that positive labels increase pleasantness and lower intensity ratings compared with negative labels.
In addition to these subjective measures, pleasant and unpleasant odors have an impact on psychophysiological measures such as skin conductance, heart rate, startle reflex, and reaction time. Skin conductance increases with unpleasant odors and decreases with pleasant odors (Brauchli et al. 1995) . Heart rate (Brauchli et al. 1995; Alaoui-Ismaili et al. 1997; Bensafi, Rouby, Farget, Bertrand, et al. 2002) and the startle reflex (Miltner et al. 1994; Ehrlichman et al. 1995 Ehrlichman et al. , 1997 increase in the presence of unpleasant odors, whereas they decrease in the presence of pleasant ones. Moreover, reaction time can be modulated by odor valence as unpleasant odors evoke shorter reaction times than pleasant odors Bensafi et al. 2003; Jacob and Wang 2006) , with food odors having the strongest effects (Boesveldt et al. 2010) . In other words, when odor intensity is held constant, we react fastest to unpleasant edible odors and slowest to pleasant nonedible odors. Taken together, these studies show that unpleasant odors tend to increase the activity of the autonomic nervous system, whereas pleasant ones tend to decrease its activity. We further know that naming odors with positive versus negative labels affect skin conductance and sniff volumes (Djordjevic et al. 2008) . In the present study, we examined whether odor labels, in addition to perceptive measures, have an impact on reaction times as well. We hypothesized that the response times to odors labeled negatively would be faster compared with the same odors labeled positively.
Some studies have made a link between anxiety (Pause et al. 1998; Chen and Dalton 2005) , depression (Pause et al. 2001) , gender (Yousem et al. 1999; Chen and Dalton 2005; Jacob and Wang 2006) , and olfactory performance. In order to control for these effects, we included these variables in our study. We also tested the fitness of each positive and negative label to ensure that all labels were equally representative of the administered odors.
In summary, the present study aimed at examining the impact of labels on both odor perception (edibility, pleasantness, and intensity ratings) and reaction times.
Materials and methods

Experiment
Participants
We screened 54 participants for olfactory problems. To do so, participants stated via self-report if they had any nasal or neurological disorders known to affect olfactory functioning. We also administered the identification part of the Sniffin' Sticks in which they were asked to identify 16 odorants by choosing the answer among 4 alternatives. We considered olfactory function to be normal if subjects correctly identified at least 11 of the 16 odorants (Hummel et al. 2007 ). Only those who stated not having any olfactory problems and passed the Sniffin' Sticks examination were tested. Four participants did score below the established cutoff score and were therefore excluded from further testing. Therefore, we tested 50 participants between the ages of 18 and 35 years (M = 23; 24 women). We excluded 6 participants due to technical problems (inadequate recording) from the reaction time measures and 4 participants from the subjective measures. Therefore, we had the reaction times and the ratings for 44 participants (age: M = 23, standard deviation [SD] = 3.78, range 19-34 years; 24 women) and the ratings only for 2 additional participants (M = 23, SD = 3.74, range 19-34 years; 24 women).
Participants were also asked to avoid eating 1 h prior to the experiment as well as not to use any fragrant products. Subjects gave their informed consent and received monetary compensation for their participation. The Research Ethics Committee of the Faculty of Arts and Sciences (CÉRFAS) of the University de Montréal approved this study.
Material
Sniffin' Sticks and questionnaires. We administered the identification subtest of the "Sniffin' Sticks" test (Hummel et al. 1997 ) to ascertain normal olfactory functioning for all participants.
In order to assess anxiety and depression symptoms, we administered 2 questionnaires: the Beck Depression Inventory, second edition (BDI-II) (Beck et al. 1996) and the State Trait Anxiety Inventory (STAI) (Gauthier and Bouchard 1993) .
Stimulator. Odors were delivered with an adapted air compressor (IBB, University of Münster), which was used in past studies for administration of time-controlled air pulses La Buissonniere-Ariza et al. 2012) . The odors were presented via a 6-channel air compressor. It delivered air puffs of 2.5 L/min per channel, as ascertained by a flow meter (Cole Parmer). A valve control unit directed air into the air compressor via polyurethane tubing with 8.0 mm outer diameter and an inner diameter of 4.8 mm (Fre-Thane 85A, Freelin-Wade). From the air compressor, 6 similar polyurethane tubes were connected to 6 different bottles of 50 mL, 5 containing the individual odors and 1 control bottle (Figure 1 ). From the 6 bottles, 6 similar polyurethane tubes were connected to a face mask. All the tubes were covered with a black cloth in order to prevent the subjects from making inferences about the number of different odors. The bottles containing the odors were also hidden.
To administer the odors, an air stream was sent to the compressor, which delivered an air puff into 1 of the 5 odor-containing bottles and into the control bottle (Figure 1 ). From there, the air was delivered to the mask worn by the participant. During the interstimulus interval, no air was delivered.
Software. We used the Presentation software (Neurobehavioral Systems Inc.) to present labels on a computer screen, which was placed in front of the participants. This software allowed us to control for the administration of odors as well as to record ratings and reaction times.
Odors. Odors (see Table 1 ) were delivered via 50 mL bottles filled with 10 mL of the 100% pure oil odorants soaked in 4 cotton balls. Delivery of all odorants was controlled by the same air compressor. Odors were in a roughly similar intensity range as determined by two of the authors (S.M. and J.F.). It is important to note that we were interested in comparing the effects of 2 labels on the same odorants, making iso-intensity of the different odorants a somewhat less important matter. Every bottle had 2 tubes piercing the lid, one linking the bottle to the mask and the other to the air compressor. To avoid odor evaporation, the tubes were closed with clips when not in use. The odors were all essential oils with the exception of the parmesan cheese, which was natural. The parmesan cheese was boiled in canola oil, which was then filtered to obtain parmesan cheese infused oil. Because we tested for 113 days, before each testing session, the experimenter verified that the odors smelled the same and had the same intensity. Because the quality of the odors did not alter with time, the same odorants were used throughout the experiment.
Procedure
The procedure was explained to all participants. However, participants were not informed that each odor would be administered under 2 different labels. We first administered the identification part of the "Sniffin' Sticks" screening test to ensure normal olfactory function. Following this, participants completed the anxiety (STAI) and depression (BDI-II) questionnaires. Finally, participants were seated in front of the computer on a comfortable chair with their chin on a chin rest in a ventilated testing booth. The mask was placed on the participant's nose and mouth so that odors were administrated birhinally. Each odor was presented with 2 different labels, 1 positive and 1 negative, as listed in Table 1 . The participants were first shown a label on the computer screen. Then a white cross appeared in the middle of the screen, which they had to fixate. Participants were instructed to start inhaling upon seeing the red cross. A puff of odorized or odorless air was then administered for 500 ms. The participants were instructed to press as quickly as possible one key on a numerical keyboard if they perceived an odor and another key if they did not. Before starting the experiment, participants had a practice trial to familiarize themselves with the protocol. Each of the 10 labels was presented twice (once followed by the odor, once followed by an odorless air puff) for a total of 20 presentations in a randomized order. After the 20 presentations, participants took a 2-min break. This presentation block was presented 3 times, for a total of 60 presentations. Following each odor presentation, participants were instructed to rate it in terms of intensity, pleasantness, and edibility on a scale ranging from 1 to 9 (1 being not intense, not pleasant, not edible; 9 being very intense, very pleasant, very edible). In order to maintain the same response rate per stimulation (odor or air puff), the participants were instructed to repress the "no odor" key for every evaluation of intensity, pleasantness, and edibility. This reconfirmed that they did not smell an odor. Each stimulus was presented at an interval of 32 s. The odor presentations took roughly 32 min, whereas the whole experiment took 1 h 15 min from start to finish. At the end of the experiment, the participants were asked to guess the purpose of the study, similar to what has been done previously (Djordjevic et al. 2008 ). We rated their responses on a 3-point scale. We considered that they had full knowledge if they indicated that different odors had been presented under different labels and gave an example. We considered that they had partial knowledge if they sensed that some of the odors had been presented under different labels without being able to pinpoint which odors were associated with what labels. The remaining responses were classified as lack of knowledge of the rationale of the experiment. These measures were used to assure that knowledge of the objectives of the experiment did not impact the results and was used as a covariate.
Control experiment
A control experiment was carried out after the initial experiment in order to test whether the assigned positive and negative labels were equally representative of the odors. A group of 10 participants (age range 21-26 years) were recruited. The inclusion criteria were the same as for Experiment 1.
The same odors tested above were used in the present experiment. The experimenter presented 1 odor at a time and named the odor using either the positive or the negative label. The participants were allowed to smell as long as they wanted, with no time restriction. They rated the fit between the odor and the label on a scale ranging from 1 to 10 (1 being a very poor fit and 10 being a perfect fit). The odors were always given in the same order, but the label order was counterbalanced. For half of the participants, the positive labels were given first, and for the other half, the negative labels were given first.
Results
All subjective and reaction time data were first tested for normality and outliers. Any data that was beyond 3 SDs from the mean was removed. In the case of the reaction time data (for the odor condition and the no-odor condition), we removed 10 outliers from 880 data points. We also removed 7 outliers from 460 data points for the edibility measures. There were no outliers for the intensity and pleasantness measures. Missing data points led to a listwise exclusion of the participant's data.
In order to assess the accuracy of odor detection, we calculated d′ for all the reaction time data (d′ = 3.22). This suggests that all the participants can discriminate very well between the odor condition and the no-odor condition. Furthermore, the participants were also more liberal in their decision making as indicated by the criterion c (c = −0.53), suggesting that when they are in doubt as to whether an odor was present or not, they would rather state that there was an odor instead of stating that there wasn't one. The overall average ratings were 2.80 (SD = 0.95, range 1.30-6.67) for edibility, 4.11 (SD = 0.94, range 1.57-5.82) for pleasantness, and 6.54 (SD = 1.23, range 2.60-8.67) for intensity. The overall average reaction time was 1290.8 ms (SD = 537.7, range 523.4-2850.3 ms). The analyses of the ratings were solely based on the responses that correctly identified the presence of odors.
Ratings of edibility, pleasantness, and intensity were not parametric; thus, in order to assess the effect of labels and odors, we used Friedman tests with Wilcoxon signed-rank post hoc tests and used a Bonferroni correction (α = 0.05). We also calculated effect sizes by dividing the z score by the square root of N, considering 0.1, 0.3, and 0.5 a small, a medium, and a large effect, respectively (Cohen 1988) .
In order to assess the effects of labels alone without any odors, we analyzed the "false alarms" trials (when participants stated that there was an odor when none was present) by averaging out ratings of intensity, pleasantness, and edibility of the "false alarm" trials and comparing them to those of the "correct detection" trials (when an odor was actually present). We then performed Wilcoxon signed-rank tests and used a Bonferroni correction (α = 0.05).
Control experiment
We performed paired-sample t-tests with Bonferroni corrections in order to compare the ratings of each positively labeled odor with its negative label. An alpha level of 0.05, corrected was used.
The positive and negative labels of 4 of the 5 odors (pine needle, geraniol, cumin, and parmesan cheese) fit equally well (Table 2) . In other words, all the labels (positive and negative) of these 4 odors equally represented the odors in question. Only the juniper berry odorant exhibited a difference in label fit: its positive label ("green mango") (M = 2.60, SD = 2.17) fit significantly less, or was less representative, than its negative label ("hospital disinfectant") (M = 6.70, SD = 2.67; t[9] = −3.69, P < 0.05, corrected). The other 4 labels fit well to the respective odors, as indicated by the mean values (range 4.5-9.1) of fit ratings (Table 2) . Because the juniper berry odor was not equally fitted in its positive and negative labels, the odor was removed from any further analyses. Therefore, evaluation of reaction time and ratings data was done on 4 of the 5 initial odorants. Furthermore, there was no significant difference between the label fit of the positive labels (M = 6.66, SD = 1.00) compared with the one of the negative labels (M = 6.66, SD = 1.54; t[9] = 0.00, P < 0.05).
Edibility
Friedman test revealed a significant difference between the edibility ratings (χ 2 [7, n = 43] = 168.80, P < 0.001). Edibility was rated significantly lower for odors presented with negative labels (Md = 1.42) compared with those presented with positive labels (Md = 3.96). Wilcoxon post hoc tests revealed that all the odors carrying the positive labels were rated as more edible than the odors carrying the negative labels (all P < 0.001, corrected) (Figure 2A ). Participants indicated that there was an odor when in fact there wasn't in 26% of the cases when evaluating edibility. Wilcoxon signed-rank tests analysis of the "false alarm" trials (z = 3.32, P < 0.01, corrected, with a medium effect size [r = 0.40]) revealed that edibility ratings were significantly higher for "correct detection" trials (Md = 2.81) than for "false alarm" trials (Md = 1.50).
Pleasantness
There was a significant difference between the pleasantness ratings (Friedman test: χ 2 [7, n = 46] = 167.47, P = 0.001). Pleasantness was significantly lower for odors with negative labels (Md = 3.58) compared with those with positive labels (Md = 5.25). Post hoc tests revealed that all 4 odors were rated as significantly more pleasant when labeled positively than when labeled negatively (all P < 0.001, corrected; Figure 2B ). Participants indicated that there was an odor when in fact there wasn't in 26% of the cases when evaluating pleasantness. Analysis of the "false alarm" trials (Wilcoxon signed-rank test: z = 2.84, P < 0.05, corrected, with a medium effect size [r = 0.34]) revealed that pleasantness ratings were significantly higher for "correct detection" trials (Md = 4.33) than for "false alarm" trials (Md = 3.00).
Intensity
Friedman test revealed a significant difference between the intensity ratings (χ 2 [7, n = 46] = 112.16, P < 0.001). Inspection of the median values showed that scores for odors carrying positive labels (Md = 7.06) were higher than those carrying negative labels (Md = 6.71). Post hoc tests revealed that only geraniol odorant had its intensity scores significantly influenced by labels (P < 0.01 corrected; Figure 2C ). When presented with the positive label, geraniol (Md = 6.42) was perceived as more intense than when presented with the negative label (Md = 5.42). Participants indicated that there was an odor when in fact there wasn't in 26% of the cases when evaluating intensity. Wilcoxon signed-rank tests analysis of the "false alarm" trials (z = 4.37, P < 0.001, corrected, with a large effect size [r = 0.53]) revealed that intensity ratings were significantly higher for "correct detection" trials (Md = 6.92) than for "false alarm" trials (Md = 2.25).
Reaction time
Because the reaction time data were positively skewed, the data were converted using a log 10 transformation. We conducted a repeated measure ANOVA with "odorants" (4 levels) and "labels" (2 levels) as within-subject factors, followed by Bonferroni corrected paired-sample post hoc t-tests. The ANOVA revealed a significant effect of "label" on reaction times (Wilks's lambda = 0.885; F[1, 41] = 5.31; P = 0.026, multivariate partial η 2 = 0.12) in that positive labels led to shorter reaction times than negative ones. Post hoc tests revealed a significant difference in reaction times between the positive and the negative labels only for parmesan cheese oil, namely, "parmesan cheese" (M = 1220.7 ms) and "dry vomit" (M = 1356.3 ms; t[42] = −3.02; P = 0.05, corrected; Figure 3) . No other odorants exhibited a significant difference in reaction times. We also observed a significant effect of "odor" (Wilks's lambda = 0.719, F[3, 39] = 5.07; P = 0.005, multivariate partial η 2 = 0.28), suggesting that some odors yield faster reaction times than others. Post hoc tests revealed pine needle oil (M = 1109.6 ms) to elicit significantly faster reaction times than both geraniol (M = 1193.2 ms; t = 3.37; P = 0.001, corrected) and cumin oil (M = 1281.4 ms; t = 3.57; P = 0.01, corrected). Also, pine needle oil elicit faster reaction times than parmesan cheese oil (M = 1239.2 ms; t = 2.79; P = 0.05, corrected).
There was a nonsignificant interaction between "odor" and "label" on reaction times (Wilks's lambda = 0.909, F[3, 39] = 1.31; P = 0.287; multivariate partial η 2 = 0.09). In order to assure that the labels themselves (without odor perception) were not responsible for the faster reaction times, we conducted a similar ANOVA on reaction times in the control condition where a puff of air was administered. No significant interaction between "odor" and "label" on reaction times was found (Wilks's lambda = 0.951, F[3, 38] = 0.656; P = 0.584; multivariate partial η 2 = 0.05), and neither a significant effect of "odor" (Wilks's lambda = 0.901, F[3, 38] = 1.40; P = 0.258, multivariate partial η 2 = 0.01) nor "label" (Wilks's lambda = 0.963, F[1, 40] = 1.54; P = 0.222, multivariate partial η 2 = 0.04) was found. This indicates that labels that were not coupled with odors did not have an impact on reaction times.
Covariates
The results did not change when we included the variables "depression" (BDI score: M = 5.95, SD = 6.71), "anxiety" (STAI s and STAI t sum score: M = 63.55, SD = 17.96), "knowledge of experimental rationale" (M = 1.02, SD = 0.90), "age" (M = 23.25, SD = 3.78), "average intensity ratings" (M = 6.53, SD = 1.26), and "gender" as covariates. For the anxiety measures, both STAI-S and STAI-T were used as covariates.
Correlations between edibility, pleasantness, and intensity
We also performed Spearman's rho correlations between the edibility, pleasantness, and intensity measures to examine the odors' ratings based on positive and negative labels. To do so, for every participant, we averaged their ratings of edibility for all the positive and negative labels. The same was done for their ratings of pleasantness and intensity. Therefore, every participant had 2 ratings (positive label and negative label) for each edibility, pleasantness, and intensity. There was a significant correlation between pleasantness and edibility ratings for positively labeled odors (ρ = 0.72, P < 0.001) and negatively labeled odors (ρ = 0.78, P < 0.001). There were no significant correlations between the other measures.
Discussion
In the present study, we examined the impact of odor labels on subjective perception of odorants and reaction times. We found that the labels of ambiguous odors modulate ratings of edibility, pleasantness, and, for some odors, intensity and reaction times.
Participants systematically considered odors labeled positively as being more edible than those labeled negatively. However, this was true even for the 2 odors with both positive and negative nonfood labels. This suggests that whether http://chemse.oxfordjournals.org/ a label is food related or not, the odors with positive labels are perceived as more edible than the odors with negative labels. It could be argued that the effects of edibility ratings could be caused solely by the presentation of labels and that actual odor presentation wasn't necessary. First of all, we did not perform a control no-odor/only label condition for edibility, pleasantness, and intensity measures because the participants would rate their own interpretation of the labels and we would measure concepts not related to actual perception such as memory, cultural differences, general knowledge, and so on. Therefore, we would not know exactly what we would measure. However, we did analyze the impact of labels alone by investigating the "false alarm" trials (when participants rated the odor when no odor was actually present), which indicated that labels presented with odors were rated more edible than when only labels were presented. This finding further supports the fact that the label alone did not influence edibility ratings, but a mix of odor and label presentation. A limitation of the present study is that the design is not balanced in terms of label edibility and therefore could bias our findings of the impact of labels on odor perception. Because half of the odors had a positive food labels and negative nonfood labels, it could be argued that the positive food labels in themselves led to the increase in the edibility ratings of these odors. Despite this limitation, we do find this to be true even for the 2 odors with both positive and negative nonfood labels, which supports that we found an effect of edibility on labeled manipulated odors. Previous studies have shown that odor labels impact pleasantness (Distel and Hudson 2001; Herz and von Clef 2001; de Araujo et al. 2005; Djordjevic et al. 2008) , intensity (Distel and Hudson 2001; Djordjevic et al. 2008) , and arousal (Distel and Hudson 2001; Djordjevic et al. 2008) ratings. To our knowledge, however, our study is the first to show such an effect on edibility ratings. A positive correlation between subjective edibility and pleasantness ratings of odors has been reported (Ayabe-Kanamura et al. 1998) . Consistent with this, we found significant positive correlations between pleasantness and edibility ratings, showing that the relationship between perceived pleasantness and edibility of odors is maintained within the context of label manipulation. This new finding suggests that the perception of edibility of an odor can be manipulated by a label, which further supports that olfaction perception is manipulated by a top-down process as is the case with pleasantness ratings.
Odors carrying positive labels were rated as being more pleasant than odors carrying negative labels. This effect was robust as it was observed for all odors in the present study, and this was in keeping with previous studies (Herz and von Clef 2001; Djordjevic et al. 2008) . As with edibility ratings, "false alarm" analysis supported the fact that the effect of pleasantness ratings is due to the presentation of both odors and labels and not solely based on labels. These findings further strengthen the concept that odor perception is influenced by cognitive interpretation. Furthermore, we found an impact of labels on intensity ratings for one of the administered odors that goes against our hypothesis. We found that participants rated geraniol as more intense when it was labeled positively ("fresh flowers") than when labeled negatively ("cheap perfume"). A possible explanation for this effect could be that the label "cheap perfume" is not truly negative or that it is less negative compared with other negative labels in the present study. Further, geraniol was the only odor that was rated as pleasant when its ratings for positive and negative labels were collapsed together (although its negative label was neutral). It is conceivable that the effect of labels on perceived intensity is less prominent for pleasant odors.
As a second major finding, we observed an effect of labels on reaction times. Although we observed a significant main effect of label, post hoc tests revealed an effect only for one of the odorants, parmesan cheese. Its positive label yielded faster reaction times than the negative label, which is contrary to our expectations. We consider several options to explain this effect. First, this odorant was categorized as unpleasant under the positive label as well as the negative label. From previous findings, which have used different odorants Bensafi et al. 2003 ; Jacob and Wang 2006), we expected faster reaction times to the odor perceived as unpleasant compared with when it was perceived as pleasant. But since the parmesan cheese odor was categorized as being unpleasant regardless of the label, our prediction can no longer explain this finding. However, edibility of the odorant could better explain our results. People react faster to food odors compared with nonfood odors (Boesveldt et al. 2010 ). In the case of the parmesan cheese oil, the positive label ("parmesan cheese") represented food, whereas the negative label ("dry vomit") did not. This may explain why the positive label elicited a significantly faster reaction time than the negative one, as the latter was not associated with food. Accordingly, this finding is congruent with the effect found in an earlier study in which unpleasant food odors triggered faster reaction times than unpleasant nonfood odors (Boesveldt et al. 2010) . Despite the fact that there was another food label in the present study ("Indian food"), we did not observe faster reaction times associated with this label as we did for parmesan cheese. This may be due to the degree of label fit with the odorants, as the labels associated with parmesan cheese were the ones that had the closest fit of all the labels whether positive or negative. This is in line with the notion that both labels must be equally anchored in order for an effect to be observed (Herz and von Clef 2001; Okamoto et al. 2009 ). Therefore, we might not have seen an effect with the cumin odorant because its labels were less well fitted than those of the parmesan cheese odorant. Taken together, the impact of labels on reaction times seems to be modulated by equivalent label fit, edibility of labels, and possibly by the odor valence. It is important to note that one's knowledge of the rationale of the experiment did by guest on November 7, 2016 http://chemse.oxfordjournals.org/ not alter the results, which is in accordance with previous research (Djordjevic et al. 2008) .
In summary, odor labels significantly affected perceived edibility and pleasantness, and there was a partial effect for odor labels on perceived intensity and reaction times. Odorants presented with positive labels were systematically rated as being more edible and more pleasant than negative labels, and this is true even for nonfood labels. The relationship between labels with the ratings of intensity and reaction times seems to be more complex and modulated by a number of other factors, such as affective valence of odors (regardless of labels), label fit, and "edibility" of labels. 
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